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In this research project the two authors investigate the
feasibility of a business opportunity related to the construction
industry in Hong Kong.
Being professional engineers in the construction field,
both authors have observed a great demand for geotechnical engineering
services and have conceived the idea of establishing a firm to meet this
demand.
As considerable effort and financial investment are required,
this research project is carried out to study the marketing and financial
aspects of the business so as to minimise the risks of undertaking
a project which would not be viable.
The study begins with the necessary market research to forecast
the business volume of the proposed firm. It then gives the estimated
costs of establishing and operating the company. The financial side of
the business is then analysed to study the business feasibility in the
light of expected ROI and operating objectives. Finally, operating
details and expected business volumes are presented.
Apart from aiding the authors in their decision making, the
findings will also be presented to other interested parties whose
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In this research project, the authors set out to investigate
the business feasibility of setting up a geotechnical engineering
consulting and testing services firm in Hong Kong.
As the initial capital required is beyond the financial
capability of the authors, external financing must be sought. Due to
the highly specialised nature of the business, the securing of a bank
loan for the initial set up is not probable. However, a few business
associates of the authors in the construction industry have shown
interest to invest provided that profit generated in the first four
years is not less than their expected rate of return, and furthermore that
the firm will also offer them services on a retainer basis.
This research project is therefore aimed to gather data and
to analyse information to show. that the project will not be a financial
white elephant and that the commercial viability of the firm ran
indeed be visualised.
The results of the findings will be presented to all parties
interested in supporting and financing the project. If proved viable,
a company specialising in geotechnical engineering services will be




One of the authors who is a professional geotechnical
engineer will have to resign from his present post and work full time
in the new firm. His possession of a PhD in Geotechnical Engineering
and his experience as Assistant Chief Geotechnical Engineer in a well
known Architect and Engineers firm would no doubt be an invaluable
asset of the project.
The second author who is the principal of an electrical and
mechanical consulting firm will work as a part time director. It is
hoped that in his capacity as a consultant, he would help to bring in
business from a wider spectrum of clients. Furthermore, having set
up his consulting firm from scratch only a. year and a half ago, the
second author is in a good position to contribute in both the feasibility
and implementation stages of the project.
The two other parties who are interested in contributing to
the firm are personal friends of the authors and are also general
contractors who have the capital but lack the technical experience to
run a geotechnical services firm. Their keen interest in this project
rests on the fact that such a firm will provide preferential services
to their general contracting activities, thus increasing the efficiency
of their main business. Secondly, they also see the participation as




Both of the authors have worked in the construction industry
for a number of years. From their contacts with developers, architects,
engineers, contractors and government officials, they realize that the
geotechnical services sector is an area of the construction industry
which can still offer attractive opportunities. The situation is
created out of sheer coincidence.
Prior to 1972, the term geotechnical engineering is practically
unheard of in Hong Kong.
In the summer of 1972, following days of heavy rainstorm. A
major slope in Sau Mau Ping collapsed and killed dozens of people.
The board of inquiry (i) suggested that the failure was due to
bad workmanship in the construction of the slope. Most people believed
that the collapse was an isolated incidence.
In 1976, again following days of heavy rainfall, several more
slides occur. Two of the more famous ones were the Kotewell Road
slide and the second Sau Mau Ping slide. Altogether over one hundred
people were killed. The Hong Kong Government invited six of the world's
most distinguished geotechnical engineers to Hong Kong to look into
the causes of these slides. After months of study, the panel of expert
geotechnical engineers, published their findings and recommendations in
the Second Report (ii). Some of their findings were:
(1) Many methods of construction in Hong Kong were sub-
standard and did not meet the current standards of
geotechnical engineering.
(2) Because of past construction works, many areas of Hong Kong
would be subjected to land slide hazards during heavy
rainstorms.
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(3) A new Geotechnical Control office with extensive power
should be set up to investigate existing hazards as well
as to control new works to ensure that a minimum
geotechnical standard was met.
After two years of preparation, the Geotechnical Control
Office was finally set up in 1978.
A number of new ordinances were enacted in subsequent years to
give broad power to the new office. The effects were wide ranging:-
(1) Many house owners in Hong Kong were suddenly served with
dangerous building notices for slope repairs.
(2) Many building and civil engineering works were delayed
and faced expensive repair bills because the Geotechnical
Control office felt that the design and construction
standards were poor.
(3) Many general contractors were ill-equipped for the high
standards required by government. This includes technical
skill, equipment, etc.
(4) There is a long list of slopes scattered all over Hong Kong,
Kowloon and the New Territories which have to be investigated
and repaired.
(5) Many architects and engineers found that it was extremely
difficult to get their plans approved by Government because
of strict geotechnical requirements. They have to do more
tests and more analysis.
(6) There is a great demand by both private and public sectors
for geotechnical services. The services include site
investigation, geological mapping slope treatment works
laboratory and field testing soil and ground improvement
deep foundation and excavation geotechnical feasibility
reports slope stability analysis etc.
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The authors realise that there is a heavy demand for
geotechnical services. The. demand falls under the following
categories:-
(a) investigate and repair existing slopes for private
owners. Each year, government issue hundred of
dangerous building notices to building owners requesting
them to investigate and repair slope works which are
inside the lot boundary.
(b) investigate and repair existing slopes for various
government offices, such as the Housing Authority the
Hihgway Office the Architectural office the Education
Department the District Office etc.
(c) investigate, design and construct new geotechnical works
for the private sector.
(d) investigate, design and construct new geotechnical works
for the public sector.
There is a huge backlog of existing slopes both in the private
land public sector which have to be rendered safe. It was estimated
that it might take 10 to 15 years to get the backlog cleared.
The annual increase in population results in a high demand for
housing and various infrastructure. As practically all the good sites
have been utilised, the new developments have to be moved to areas
which are geotechnically unattractive.
The high standard required by government means that all new
works have to be designed and constructed by specialists. The number
of firms which can offer geotechnical services are quite small. This
is because of the strict requirements imposed by government on the
qualifications and experience of firm's personnel. It appears that a
geotechnical firm is very viable.
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1.4 SOME KEY QUESTION TO ANSWER
It was stated in Section 1.2 that the first author will have
to resign from his present post and work full time in the new firm.
To resign from one's job and embark on a new business venture
is a big decision. The decision will be very risky too unless one
can answer some key questions quite comfortably.
Some of the kev Questions we are going to ask ourselves are:
(1) What business are we in?
(a) What is the scope of our business?
(b) What segments of the overall market do we want to serve?
(c) What services do we want to provide?
(2) What is our competitive strategy? How do we get our clients
to approach us rather than our competitors? Who are our
clients?
(3) What are our specific objectives in terms of turnover and
profits?
(4) What actions must we take in order to achieve our objectives
relating to turnover?
(5) What action must we take to achieve our objectives relating
to profit?
(6) How do we provide initial funds for the project, and how
do we finance projected growth?
(7) Who are our competitors and what do we have that they do
not have?
(8) What are our strengths and weaknesses and compared with
those of our competitors?
(9) What kind of image do we want to project?
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(10) How is the basis of our competition?
(a) Price (b) Quality (c) Service (d) Location
(11) What sort of people do we want to employ?
(12) What is the projected business volume for the first year
and the next three years?
1.5 SUMMARY
Some of our answers to these questions will be influenced by
the market conditions some by our capabilities and by our financial
resources. Many of them can only be answered by thorough market
research. In chapter 2 we describe our efforts to interview our
prospective clients. In chapter 3 we analyse the results of our
interviews. In chapter 4, we provide answers to the financial side
of our business. Chapter 5 describes our marketing strategy. In
chapter 6 we work out various operating details of the firm such as
the purchase of equipment and the staffing. Chapter 7 will be the





Our work on market research is presented in this chapter.
2.1 MARKET RESEARCH
In this chapter, we describe our efforts to carry out market
research on the commercial viability of a geotechnical services firm.
The method we adopt is rather informal. Informal in the
sense that we do not devise a set of questionaires and have them
sent off to our prospective clients. We know that many of our clients
will just ignore them. Instead, we try to talk to them face to face,
sometimes over a business lunch, very often during a business meeting.
We find the method very successful as every one of our clients responded
to our questions.
The only drawback of the method is that it is rather time
consuming. For this reason, we began our interviews very early.
The first interview was conducted back in Setember 1981. The process
continued throughout the end of 1981 and early 1982.
We divide our prospective clients into three categories
(i) Developers
(ii) Architect and Engineers firms
(iii) Contractors
Where possible, we also made arrangements to talk to our competitors
and government officials, notably engineers of the Building Authority
who set all the rules and regulations for the private sector to comply.
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It is extremely easy to conduct our interviews. Geotechnical
engineering is a hot subject in Hong Kong. PMtactically every one of
our interviewees had something to say either about the stiff
regulations imposed by Government or about the poor services offered
by existing Geotechnical firms.
Since September 1981, we have talked to 20 project managers
from the leading developers in Hong Kong; 15 partners of reasonably
large Architect and Engineers firms and 12 Contractors.
To obtain the other side of the story, we also manage to
interview informally the principals of 5 geotechnical firms. Of the
five, three of them are local firms and the remaining two operate
internationally.
To maintain the consistency of our interviews, we have
devised a set of standard questionaires. During our interviews, we
try to put the same question or topic to our interviewees in order
to obtain more systematic data. The order of the questions, however,
did vary from person to person. The idea was to ensure that our
interviews would be. interesting.
2.2 PROSPECTIVE CLIENTS
We dividedour clients into two main sectors, the public and
the private sectors.
2.2.1 Public Sector
Some government departments, like the Housing Authority
Architectural Office; Highways Office and the New Territories
Development Department appoint Geotechnical firms to carry out
geotechnical assessment on their behalf.
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Unlike those in the private sector, government projects are
not normally governed by the prevailing economic climate. They are
governed more by social/political considerations than by economic
factors. In times of recession, government may be one of the few
clients left to tide you over the difficult years.
Unfortunately, it is government policy not to allow a new
firm to handle its projects. The propect for jobs in this sector are very
limited in the first few years. For this reason, our studies were
directed entirely towards the private sector.
2.2.2 The Private Sector
We classified our propective clients in the private sector
under three broad categories; the Developers the Architects and
Engineers and the Contractors.
(1) The developers
The developers will come for our service partly because of
government regulations and partly because of their desire to
control the construction costs. For the past few years, when
government auction land to the public, a clause requiring the
appointment of a Geotechnical Consultant is usually included
in the lease condition. This is implemented mostly for sites
in the hill areas, where uncontrolled excavation work can
easily lead to massive land sides. The introduction of this
special clause is aimed at protecting the public.
Secondly, there is also a strong desire on the part of the
developer to control the construction cost. Whereas costs for
the superstructure (above-ground part of the building) can
be estimated accurately, the same is not true for the parts
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below ground. Costs vary greatly depending on the choice of
foundations and substructures for the building. It is in these
sorts of situation that the advice of a good geotechnical
engineer is most valuable.
Apart from the cost aspect, time schedule for the project is also
of great importance. A shorter construction period means an
earlier return of invested capital and a considerally smaller
interest charge. In Hong Kong, construction projects can easily
be held up by government because of an unacceptable design or
unacceptable method of construction. Good guidance from an expert
geotechnical engineer also help to overcome these sorts of
difficulties.
(2) The Architects and Engineers
We want to interview architects and engineers for two good reasons.
First, on projects run by a major developer, the client would
normally nominate a geotechnical engineering firm for the job
subject to the architect or engineer's agreement. If there were
records of poor working relationships between the geotechnical and
the Architect/Engineer's firm, the later has the right to advise
against the appointment.
Secondly many clients such as owners of hotels, factories, churches,
schools or small land owners may have no particular geotechnical
firm in mind at the beginning of the project. In such case they
would like the architect or engineer to recommend one for the
project. It is clear that, without the agreement of the architect




Some foundation contractors in Hong Kong offer a design and
constnxtion.. package to construction projects. However, few of
them employ geotechnical engineers among their staff. In recent
years, the Government has been putting up very stiff regulations
on both slope and foundation works. Many designs which were
considered satisfactory a few years back are now disapproved
and turned down by the Building Authority. To tide them over
the trouble, most of these contractors are prepared to hire
geotechnical firms to help get their designs approved.
(4) Our Competitors
In order to look at the problem from an opposite view point,
we also intend to interview some of our competitors. This
would help us to identify the possible problem areas in our new
firm even before we start.
2.3 QUESTIONNAIRES
Our questionnaires are designed to gather information on
(1) marketing strategy
(2) projected business volumes
(3) demand for geotechnical engineering services
(4) expectations of prospective clients
(5) problem area
13(A) Basic Data




(d) Geotechnical Engineering Consultant
(2) What is the size of your firm?
(a) Large- employing more than one hundred employees
(b) Medium- employing 30 to 100 employees
(c) Small- less than 30 employees








(a) Tsim Tsa Tsui
(b) Mongkok





(B) Attitudes towards employment of geotechnical engineering firm
















(7) What is your reason for not employing your own
geotechnical engineers?
(a) Do not want to
(b) Too much trouble
(c) Others
(8) What is the percentage of jobs which requires the
appointment of a geotechnical engineering firm?
(9) What is the total amount of fees paid to geotechnical
engineering firm in a year?
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(10) Do you expect the fees to rise?





(d) Percentage change if (c) untrue




(C) Attitudes towards existing geotechnical engineering firms





(14) If you are not satisfied, can you give reasons?
(a) Propose costly designs
(b) Cannot meet dead line




(15) Can you suggest ways of improvement?
(a) Better personal service
(b) Improve efficiency
(c) Employ better staff
(d) Others
(16) Are there enough geotechnical engineering firms in the
Hong Kong.market?
(D) Market Information




(c) Location of firm
(d) Good personal contacts
(e) Others
(18) Does it help if the principal of the firm come to meet
you every now and then?




(20) Do you prefer the fees to be paid as time charges or
lump sum?
(21) Is it your practice to negotiate fees for geotechnical
engineering firms?
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(22) Will you let a new geotechnical firm to handle your projects?
(E) For Our Competitors
(23) Are you a local or international firm?
(24) Who are your major client?
(a) Private sector
(b) Public sector
(25) Do your client pay promptly?
(a) In time
(b) Late
(26) Is it easy to recruit staff?
(27) What sorts of marketing effort do you normally use?
(28) Do you have material testing facilities?





(d) Percentage change if (c) untrue
(30) Do you expect the slight decline in the property market
to affect your work load?
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2.4 COMMENTS ON SAMPLE SIZES
We have interviewed 20 project managers from all the major
developers in Hong Kong. Fifteen-are partners of reasonably.large
to medium size contractors.
As far as developers and architects are concerned, we have
interviewed people who control over 80% of the building works in
the private sector. The number of contractors interviewed by us
is not large. They, nevertheless, carry out over 50% of all the
site formation and foundation works in the private sector in 1982.
We did not aim for a random sample. Instead we tried our
best to interview all the developers and architects we were
acquainted with. We know that when the firm is finally set up,
only people who know us will come for our service. For this reason,
we do not feel that random sampling is suitable in our case. An
exhaustive type of sampling is more preferable. Secondly, there
is no harm in exposing ourselves to as many of our prospective clients




3.1 SUMMARY OF DATA
The results after analysing the questionaires are:-
(A) Basic Data
(1) and (2) size
large- 5, medium- 15, small- 0Developers:
Architect/Engineers: large- 8, medium- 5, small- 2
large- 7, medium- 5, small- 0Contractors:
(3) Locations
Central- 15, Others- 0Developers:
Architect/Engineers: Central- 10, Wanchai- 3,
Causeway Bay- 2, Others- 0
Central- 5, Wanchai- 3, Causeway Bay- 2,Contractors:
Tsim Tsa Tsui- 1, Mongkok- 1
(B) Attitudes towards employment of geotechnical engineering firm
(4) Employ their own geotechnical engineer
Yes- 0, No- 20Developers:
Architect/Engineers: Yes- 1, No- 14
Yes- 1, No- 11Contractors:
20
(5) Do you employ outside firm?
Developers: Yes- 20, No- 0
Architect/Engineers: Yes -15, No- O
Contractors: Yes- 11, No- 1
(6) Necessity
Developers: Yes- 20, No- 0
Architect/Engineers: Yes- 15, No- 0
Contractors: Yes- 8, No- 4
(7) Reasons for not having own geotechnical engineers
Developers: (a) 20
Architect/Engineers: (a) 10, (b) 5
Contractors: (a) 5, (b) 3, (c) 4




(9) Total fees paid to geotechnical engineering firm in a year
Developers Architect/Engineers: 52 millions
Contractors: 11 millions
(10) Expect fees to rise
Developers: Yes- 20, No- 0
Architect/Engineers: Yes- 15, No- 0
Contractors: Yes- 12, No- 0
(11) Forecast of business volume within the next three years
Developers: (a) 15, (b) 3, (c) 2
Architect/Engineers: (a) 12, (b) 2, (c) 1
Contractors: (a) 10, (b) 1, (c) 1
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(12) Slight decline to continue
Yes- 0, No- 20Developers:
Architect/Engineers: Yes- 2, No- 13
Yes- 1, No- 11Contractors:
(C) Attitudes towards geotechnical engineering. firms
(13) Satisfy
Yes- 1, No- 19Developers:
Architect/Engineers: Yes- 2, No- 13
Yes- 2, No- 10Contractors:
(14) Reasons
(a) 2, (b) 5, (c) 8, (d) 5Developers:
(a) 1, (b) 3, (c) 6, (d) 5Architect/Engineers:
(a) 2, (b) 8, (c) 2, (d) 0Contractors:
(15) Improvement
(a) 10, (b) 5, (c) 5Developers:
(a) 11, (b) 3, (c) 1Architect/Engineers:
(a) 8, (b) 2, (c) 2Contractors:
(16) Enough geotechnical firms in Hong Kong
Yes- 0, No- 20Developers:
Architect/Engineers: Yes- 0, No- 15
Yes- 0, No- 12Contractors:
22(D) Market Information
(17) Criteria in choosing
(a) 10, (b) 30, (c) 0, (d) 7All parties:.
(18) Meeting principal
Yes- 47, No- 0All parties:
(19) Preference
Developers: (a) 15, (b) 5
Architect/Engineers (a) 10, (b) 5
Contractors: (a) 10, (b) 2
(20) Fees
Developers: Lump sum- 20, time charge- 0
Architect/Engineers: Lump sum- 10, time charge- 5
Contractors: Lump sum- 12, time charge- 0
(21) Negotiate fees
Developers: Yes- 17, No- 3
Architect/Engineers: Yes- 3, No- 12
Contractors: Yes- 10, No- 2
(22) Allow a new firm to handle project
Developers: Yes- 15, No- 5
Architect/Engineers: Yes- 10, No- 5
Contractors: Yes- 10, No- 2
(E) For our Competitors
(23) Local firm- 3, International firm- 2
(24) Clients
Local firm: 2 operate only in the private sector,
one operates in. both sectors
International firm: one operates in the public sector, the
other operates in both sectors
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(25) Payment
Payment is usually late in the private sector.
(26) Recruitment
Both types of firms find difficulty in recruitment.
(27) Marketing
Little efforts because there are plenty of jobs.
(28) Material testing facilities
Both international firms have testing facilities. Only
one local firm has testing facilities.
(29) Forecast business volumes
(a) Increase- 5 firms, expect 15% increase per year.
(30) Decline in property market
Little effect- 5 firms
3.2 ANALYSIS
The results show that most firms (developers, architect/
engineers, contractors) do not have their own geotechnical engineers.
When they need expert advice, they seek the MIp of outside
geotechnical firms. There is a high percentage of jobs, ranging
from 70% to 80% which requires the service of a geotechnical
engineer. The fees paid out each year by prospective clients are
quite substantial, an amount close to 63 millions. Considering the
fact that there are less than 10 geotechnical Firms in Hong Kong,
the prospect is quite good. Most people believe that business will
continue to increase at a rate of 5% to 8%.
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There is an opportunity for a new firm because practically
all clients interviewed are unhappy with existing firms. The major
reasons are poor service failure to meet deadlines or rejections
of their plans by government. Most clients suggest that improvements
are needed in personal service and efficiency. It seems that there
is very little for the client to do at the moment because there are
not enough geotechnical firms to choose from. The interview shows
that the criteria for the choice of a geotechnical firm is either
good service or personal contact. For some clients, price is also
important. All clients believe that it helps to meet the principal
of the geotechnical firm every now and then. The preferences between
local and international firms are not clear. However, it appears that
smaller firms prefer local firms. Large firms have no special preference.
All developers and contractors would like the fees to be on
a lump sum basis. It is easier to control cost on such a basis.
Architect/Engineers' firms are not that strict, possibly because their
own fees are based on a percentage of the construction cost.
Most developers and contractors want to negotiate fees with
the geotechnical firm, but few Architect/Engineers firms have such
intentions. A high proportion of cleints do not mind allowing a new
firm to handle their projects.
For our competitors, it seems that the main problem is late
payment by clients and difficulties in recruiting staff. There is
no difficulty in getting jobs, hence the lack of marketing efforts.
Very few local firms have their own testing facilities. The forecast
business volume is favourable.
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CHAPTER 4
FINANCIAL SIDE OF THE BUSINESS
4.1 INTRODUCTION
In this chapter the financial aspects of the proposed firm
is examined. Since the main objective is to earn a profit, the
financial viability of the firm will decide on the feasibility of
this project.
A break-even analysis is carried out to determine the break-
even annual business volume required to meet the financial commitments
and desired returns over a period of 3 years. Should this break-even
sales volume be larger than the forcasted business volume as found
out in Chapter 6, the project is considered not feasible. Otherwise
the project is commercially viable and Pro Forma financial statements
such as balance sheets, income statements sources and application of
funds etc. will be prepared for the consideration and planning of
the prospective partners.
4.2 CAPITAL INVESTMENT, ANNUAL EXPENDITURE AND WORKING CAPITAL
Commensurate with the marketing and operating strategy of
providing good and comprehensive services, a minimum capital
investment of about HK$1,000,000 is required,as summarised below:-
Capital Investment
$700,000.Test & Laboratory Equipment
50,000.Lorry








Although financing by installment is possible with some of
the above items such as lorry and office equipment, the major cash
consumers are the laboratory and test equipments which are very
special apparatus requiring cash on delivery terms. Furthermore
interest charges are necessarily very high with these kinds of financing.
Thus an initial capital investment of HK$1,000,000 is
required. However the facilities will be capable of handling an annual
business volume of up to HK$5,000,000 without further capital
expenditure.
If the annual business volume exceeds HK$5,000,000 further
capital expenditure will be financed by retained earnings and
accumulated depreciation charges.
The annual expenditure of the firm may be divided into fixed
and variable expenses. Due to the nature of the business whose
product is services a minimum basic fixed annual expenditure is
required to keep the business going. This fixed annual expenditure
is estimated as below:
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Estimated Fixed Annual Expenditure
300 , 000 .Salary of Principal Partners
240, 000.Salary of Minimum Staff
180, 000.Rent
80 , 000.Electricity, Water , Petrol Chemicaletc .




$ 1 , 280, 000.Total
This fixed expenditure also includes the variable expenses
for an annual sales volume of about HK $ 700 , 000 For larger business
volume , more staff , elctricity, entertainmentetc . will be required
relating to approximately45 % of additionalsales . Thus the variable
annual expensesmay be expressedas :
where V . E . - annual variablexpenses
S - sales volume
Due to the constructionbusiness practice in Hong Kong where
the fees of service charges are usually not paid until near the
completion of services , considerablelarge working capital is required
for the proposedfirm . It is estimatedthat about $ 250 , 000 to
$ 800 , 000 of workingcapital is requiredfora businessvolume of
$ 200, 000to $ 4 , 500, 000.
V . E . = ( S - $ 700, 000. - ) X 45 %
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4.3 METHOD OF FINANCING
Thus the equity and loan will cover the initial investment. 
Working capital will be financed by a bank overdraft facility of 
$6000,000 at 2.5% over prime rate secured by one of the principal 
partners, Mr. D. Lu,with his existing firm LU & Associates as 
guarantor. The bank will of course^have the first claim to the 
proposed firm prior to the loans and equity of the partners.
This arrangement of financing is agreeable to all the partners 
as each of them are sharing the liabilities and responsibilities in 
relation to their interests vested in the proposed firm ： -
Dr. J. Lau, owning 40% equity but with relatively less 
financial liability is responsible for the essential technical input 
and overall administration of the firm.
Dr. D. Lu, owning 40% equity with financial liability of the 
bank overdraft will only advise in the administration and assist in 
the marketing of the business.
It is proposed that the initial capital investment is to
be financed by equity and loans form the partners as below : -
Equity ： J. Lau, Principal Partner $ 200,000.-
D. Lu, Principal Partner 200,000.-
Contractor A, Partner 50,000.-
Contractor B, Partner 50,000.-
Total Equity $ 500^000.-
Loan : From Contractor A , partner $ 250,000.-
From Contractor B , partner 250,000.-
Total Loan $ 500,000.-
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The other two partners, each with only 10 % equity but financial
liability of the loans will reosix the immediate preferentialservice of
the new geotechnicalf rm to their main . businese. They will only
participateto a limited Qxterit inthe administrationof the proposed firm .
4 . 4 DESIREDRATE OF RETURN
The desired return of the businessis to cover the following: -
( i ) Returnof the $ 500 , 000 loan to the partnerswithin3
yearsplus interestat 20 % p . a .
( ii ) 30 % p . a . returnon equity
The desired rates of return may appear high in other industries
but are considered reasonable in the highly lucrative but speculative
constructionindustry in Hong Kong . Due to speculation, the risks
involved are high comparedwith other businesses.
4 . 5 BREAKEVEN ANALYSIS
Let SB be the break - even annual sales volume for the business
to cover all the financial commitmentsa d expectations. We have ,
SBTotal revenue
( fromSec. 4 . 2 )Fixed Expenses $ 1 , 280, 000
( SB- $ 700, 000) x 45 % ( fromSec. 4 . 2 )Variable Expenses
$ 500, 000Annual Return of Loan
3
Interest on Loan $ 500, 000x 20 %
Return on Equity $ 500, 000x 30 %
For break- even,
$ 500, 000SB = 1 , 280, 000+ ( SB - 700, 000) x 45 %
3
+ 500, 000x 20 % + $ 500, 000x 30 %
SB = 1 , 280, 000+ 0 . 45 SB - 315, 000+ 166, 667+ 100, 000+ 150, 000
30Solving,
SB= 2,512,000 say, $2.5 million
Thus the proposed firm must have an annual business volume
of $2.5 million or $7.5 million for 3 years to be financially viable.
Now from the marketing research as described in Chapter 2,
the forcasted business volume for the 1st, 2nd 3rd years are
respectively $1.5 M, $3 M and $4 M. The proposed firm is definitely
commercially viable. The above forcasts are already conservative in
face of the softening property market. The experience of one of the
principal partners,D. Lu,with his electrical and mechanical services
firm established in 1980 is that the first year business more than
doubled the 1st year forcast and the 2nd year business 4 times more.
Even with the coming recession the business will still grow rapily by taking
business anaay from the poorly managed firms, which will be slowly eliminated
from the market.
Pro Forma financial pictures are therefore presented as in
the following paragraphs basing on the forcasted annual business
volumes for the consideration and planning of the prospective partners.
4.6 PROFORMA FINANCIAL STATEMENTS
The tentative date for establishing the firm is 1st Sept.,
1982, the beginning balance sheet is as below:-
Beginning Balance Sheet as of 1.9.82
Assets: Current Assets
$ 50,000.Fixed Assets: Rent Deposit
950,000.Equipment Furniture
Total Fixed Assets $1,000,000.
$1,000,000.Total Assets
31Liabilities Net Worth :
500, 000. -Liabilities : Loan from Partners
500, 000. -Net Worth : Capital Stock ( by Partners)
Total Liabilities Net Worth $ 1 , 000, 000. -
Pro FormaIncomeStatement: 1 . 9 . 82 - 31 . 8 . 82
Sales Revenue $ 1 , 500, 000. -
Cost of Servicessold
LabourRelatedExpenses45 % x ( 1 , 500 , 000 - 700 , 000 )
360, 000
1 , 280, 000 1 , 640, 000. -Fixed Expenses
Net Profit before Tax ( 140, 000. - )
( 21, 000. - )Hong Kong GovernmentTax ( □ 15 % )
Net Profit after Tax $ ( 119, 000. - )
Pro FormaBalanceSheet as of 31 . 8 . 1983
Assets:
Current Assets : Account Receivable
( About30 % of annualsales) $ 450 , 000
Work in Process
75 , 000( About5 % of annual. sales)
$ 525, 000. -Total Current Assets
50 , 000Fixed Assets : Rent Deposit
EquipmentFurnitureat cost 950 , 000
Less : Depreciation ( 150, 000)
850, 000. -Total Fixed Asset , Net
Total Assets $ 1 , 375L 000_ _
32Liabilities and Net Worth:
$ 75,000Liabilities: Accounts Payable




500,000Net Worth: Capital Stock
(by Partners)
Retained Earnings (119,000) 381,000.-
$1,375,000.-
Pro Forma Income Statement: 1.9.83-31.8.84
$3,000,000.-Sales Revenue
Cost of Services sold
Labour Related Expenses 45%x(3,000,000-700,000)
1,035,000
2,315,000.-1,280,000Fixed Expenses
685,000.-Net Profit before Tax
102,750.-Hong Kong Govt. Tax (@15%)
$ 582,250.-Net Profit after Tax
Pro Forma Balance Sheet as of 31.8.1984
Assets:
Current Assets: Accounts Receivable $900,000
(about 30% of sales)
150,000Work in Process $1,0501000.-
(about 5% of sales)
Fixed Assets: Rent Deposit 50,000





Liabilitiesand Net Worth :
$ 150, 000Liabilities : Account Payable
( about5 % of sales)
81 , 750Total Payable
( adjustedfor loss last yr . )
300, 000Loan from Partners
( 200 , 000 returned)
455 , 000 $ 986 , 750 . -Bank Overdraft
500, 000Net Worth : Capital Stock
( by Partners)
263 , 250 763 , 250 . -Retained Earnings
IL 50 L 000_ _Total Liabilities and Net Worth
Sourcesand Applicationof Funds( Pro Forma) ( 1 . 9 . 82 thru 31 . 8 . 84 )
150, 000.Sources : Increase in Accounts Payable
81 , 750.Increase in Tax Payable
455, 000.Bank Overdraft
263, 250.Increase in Retained Earnings
300, 000.Depreciation Charges
$ 1 , 250, 000_Total Sources of Funds
900, 000.Applications: Increase in Accounts Receivable
150, 000,Increase in Work in Process
200 , 000Repaymentof Loan to Partners
51 . 250. 000.Total Applicationsof Funds
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" Pro FormaIncomeStatement: 1 . 9 . 84 - 31 . 8 . 85
$ 4 , 000, 000. -Sales Revenue
Cost of Servicessold
LabourRelatedExpenses45 % x ( 4 , 000 . 000 - 700 , 000 )
= 1 , 485, 000
2 , 765, 000. -= 1 , 280, 000Fixed Expenses
1 , 235, 000.Net Profit before Tax
185, 250.HongKongGovt. Tax ( □ 15 % )
$ 1 , 049L 750. _Net Profit after Tax
Pro FormaBalanceSheetas of 31 . 8 . 85
Assets:
Current Assets : Accounts Receivable $ 1 , 200, 000
( about30 % of sale)
200, 000$ 1 , 400, 000. -Work in Progress
( about5 % of sale)
50 , 000Fixed Assets : Rent Deposit
950, 000Equipmente c at cost
550. 000. -( 450, 000)Less acc . Depreciation
. $ 1 , 950L 000. -
Liabilitiesand Net Worth :
$ 200 , 000Liabilities : Accounts Payable
( about5 % of sales)
185, 250Tax Payable
$ 437, 000.51 , 750Bank overdraft
500, 000Net Worth : Capital Stock
( by Partners)
1 , 013, 0001 , 513, 000. -Retained Earnings
$ 1 , 950, 000. -Total Liabilities and Net Worth
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Sourcesand Applicationof Funds( Pro Forma) ( 1 . 9 . 82 thru 31 . 8 . 85 )
200, 000.Sources : Increase in Accounts Payable
185, 000.Increase in Tax Payable
51 , 750.Bank Overdraft
1 , 013, 000.Increase in Retained Earnings
450, 000.Depreciation Charges
$ 1 , 900, 000.Total Sources of Funds
Applications: Increase in Accounts Receivable $ 1 , 200, 000.
200, 000.Increase in Work in Process
500, 000.Repaymentof Loan to Partners
Total Applicationsof Funds
4 . 7 OBSERVATIONND CONCLUSION
From the analysisarrivedat so far , we note that if the
firm is carried out as planned,
( i ) Net worthof the firm increasesfrom $ 500 , 000 to
$ 1 , 513 , 000 in threeyears.
( ii ) The 45 % return on equity is far more than the planned
rateof 30 % .
( iii ) The loan of $ 500 , 000 from variouspartnerscan be
returnedwith interestin three years . Of the $ 500 , 000 ,
$ 200 , 000 will be returnedby August31 , 1984 ; the
other $ 300 , 000 will be returnedby August31 , 1985 .
( iv ) The requiredbank overdraftor the first year is
$ 440 , 000 the secondyear is $ 455 , 000 and the third
year is $ 51 , 750 . Apart from the secondyear when
there is expectedto be a slight increasebecauseof
planned expansion, the total bank overdraft should
reduce from the third year onwards. Unless there is
a drastic increasein businessvolume , we intend to
finance all operationsinternally . This should help to
reduce the expenditureon interest charges .
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CHAPTER 5
MARKETING STRATEGY OF THE FIRM
INTRODUCTION
This chapter attempt to study the viability of the firm
from a marketing point of view. Analyses based on clients, markets,
competitors, services will be carried out. Using the anslyses,
market segmentation will be carried out and marketing objectives
and strategy formulated.
5.1 CLIENT PROFILE REPORT
The type of clients who normally employ a geotechnical
engineering firm are:-
(1) Developers
(2) Architects and Engineers
(3) Contractors
(1) Developers
Most of the developers in Hong Kong are very well organized and are
very much profit orientated. Practically all of them employ professional
project managers to run their projects. They demand a high
standard of work and know-how to get the best value for their
money. They hate firms which are inefficient. If they set you
a deadline, you are expected to keep to it. When they want to
talk to the firm, they want to talk to the principal partners
and not to some ordinary engineers in the partnership. As clients
for the projects, they are the most influential people in the
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industry. If they think that you are good, they will not mind
putting you on the job even if it means extra cost. However, if
they think that you are not up to their standard, they will try
to keep you away from all of their projects. Our interview so
far indicated that the developers are not too happy about the
performance of existing geotechnical engineering firms. They
have to continue to accept poor services because they have very
little choice. There is plenty of opportunity if we can offer
an acceptable service.
(2) Architects/Engineers
When a project belongs to a well-known developer, the Architect/
Engineer has very little say in the appointment of geotechnical
consultant. It is only when they work for institutional clients
such as schools, factories, hotels etc. that they can exercise
their rights in the choice of consultant. These clients normally
have no special firm in mind and they expect the architect to
make professional judgement on their behalf. To do a good job,
it is extremely important that you have good working relationship
with the Architect/Engineer's firm. The results of our interview
with Architect/Engineer also indicate great dissatisfaction over the
existing geotechnical engineering firms. Again, there is great
opportunity in this sector of our clients..
(3) Contractors
Few contractors have the expertise to carry out geotechnical
analyses. But in Hong Kong, many of them are relied on to do
foundation and shoring designs as part of the design and construction
package. The majority of them employ geotechnical engineering
firms to help in the design. This sector can be an important
market for our services.
385.2 COMPETITOR PROFILE REPORT
.There are not many geotechnical engineering firms in Hong Kong.
The total number of active firms is probably less than ten. Our
competitors may be divided into two groups.
(1) International firms, and
(2) Local firms
(1) International Firms
Many international civil engineering consultant firms have a
geotechnical engineering division. They tend to use their
geotechnical engineering division to provide service to their
main civil engineering activities. Their major client is the
Hong Kong Government. They seldom go out of their way to
compete with local firms for geotechnical services in the
private sector. Their fees are rarely competitive because they
tend to employ expatriate engineers, resulting in high overhead
costs. Furthermore, most of the developers, Architects/Engineers
and contractors prefer to deal with local firms because they find
the later more flexible. At least for the time being, we do not
believe that international firms are our major competitors.
(2) Local Firms
There are about five local firms in the market. Only two of them
are pure geotechnical engineering firms. The main business of
the other three is civil/structural engineering. According to
our interviews with clients, only one firm belonging to the
first category is reasonably acceptable. The services offered
by the other four are hopelessly poor. The one who could be our
main competitor has grown quite rapidly within the last four years.
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Some of our clients are beginning to complain that this firm
is getting less and.less organized. They continue to offer
good technical advice, but they seldom work to the agreed time
schedule. One developer in particular is getting rather up-
set by this because his profit is being eroded by increasing
interest expense purely because of the failure of the consultant
to meet his deadline.
5.3 MARKET PROFILE REPORT
There are two major markets for geotechnical services in
Hong Kong.
(1) The public sector, and
(2) The private sector
(1) The Public Sector
The Hong Kong government is a major client. Every year tens of
million's worth of consultancy fees are awarded to various
consulting firms in Hong Kong to carry out design on behalf of
the government. To be able to do government jobs, you need a
reasonably big organization and you must have the necessary
experience in carrying out similar work before. Our firm will
be started on a very small scale. We lack the necessary resources
and experience to enter this market at this moment. However,
we do not want to rule out the possibility in a few years' time.
We shall review the situation as we go along.
(2) The Private Sector
Jobs in the private sector tend to be on a much smaller scale
than those offered by the public sector. However, because of
the large number of jobs available, the market in terms of
turnover is quite substantial.
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Most international firms ignore this market partly because
fees are generally low and partly because payment terms are
unattractive. At the moment, the market is dominated by one local
firm. There are plenty of opportunities for the participation
of a second firm, because many clients hate to see their jobs dominated
by one consultant.
5.4 MARKET OBJECTIVES AND STRATEGY
(1) Market Segmentation
Because of the restraints imposed by our own resources we have
to concentrate our efforts in the private sector. Our main
marketing efforts will be directed towards clients who know us
personally. Initally we will try to offer them a second alternative
to the firm which they usually employ. To keep our clients, we will
have to show that we are a better firm, offering more services
than the previous ones.
(2) Market Strategy
The image we want to project is that we are a hard-working firm.
We want to give our clients the impression that their pet projects
are being worked on 17 hours a day, 7 days a week.
In line with this image, everybody in the firm, from partners
downwards, has to work overtime.
Deadlines imposed by clients have to be met. Failure to meet
deadlines have to be explained.
We believe in good quality work. We cannot tolerate mistakes.
If necessary, we shall devise an incentive scheme so that good
quality work by our staff is always rewarded with more bonuses.
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To distinguish us from other firms, we intend to offer additional
services. Some of these-services will be free in the hope that
more jobs will be generated afterwards. An example is to advise
clients on geotechnical costs before land auctions.
We believe in frequent personal contacts with our clients. The
partners will visit clients at least once a month. Because of
limited time, it will not be possihle to visit all prospective
clients on a monthly basis. The idea is to concentrate our
efforts on a limited number. Our aim is to visit two developers
and five Architect/Engineers' firms on a regular basis.
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CHAPTER 6
OPERATING DETAILS OF THE FIRM
6.1 INTRODUCTION
Operating details of the firm are presented in this chapter.
The details include short and long term staffing, siting of the
firm, purchasing of equipment, and recruitment.
6.2 STAFFING
In the short term, we estimate that we need to employ 7
persons for the day-to-day running of the firm. This includes 1
engineer 1 graduate engineer, 1 technician 1 driver 2 trainee
technicians and 1 secretary. Expenditure on pay will be:-
Pay/MonthPersonnel)
$ 5,000.-1 project engineer
$ 3,000.-1 graduate engineer
$ 4,000.-1 technician
$ 3,000.-1 secretary
$ 3,000.-2 trainee technician
$ 2,000.-1 driver
$201000__
To be competitive, we have to offer them a minimum of two
months pay as a year-end bonus. On average, overtime will add
another 30% to the pay expenditure. The total adds up to $352,000 per year.
For the first three years, the average age of our employees will be
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around 25. However, as they grow older, we have to think about
additional benefits such as annual pay adjustments medical/
accident insurance and pension funds. The cost of the
package willincrease our pay expendituare by a further 30%.
For the longer term, we hope to recruit 1 senior engineer,
1 engineering geologist and 2 more graduate engineers to strengthen
the consultancy side of the business. This will allow the authors
to have more time to carry out the marketing functions of the firm.
The recruitment policy will depend very much on the business volume
generated and will be reviewed every six months.
6.3 SITING OF THE FIRM
To accomodate 7 employees plus two partners, we need about
80 sq. metre of office'space. The material testing laboratory would
take up another 45 sq. metre. Total area required is about 125 sq.
metre. Present rent for office space in central is about $200 per
sq. metre per month. An area of $125 sq. metre would cost us
$300,000 per year. On the other hand, a decent office in the
Wanchai area would cost $120 per sq. metre per month. Total
expenditure on rent is $180,000 per year. The later figure is more
acceptable to us. Furthermore we believe that Wanchai is not a bad
area for siting the firm. It is not too far away from Central where
most of our clients have their offices. It is also quite convenient
in terms of communication and transportion.
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6.4 PURCHASING OF EQUIPMENT
Most of the testing equipment will have to be ordered from
England. We have to allow six to eight months for delivery. If the
project is to go ahead, some of the equipment will have to be ordered
now. The following is a list of essential equipment for the laboratory
and their prices.
(1) For soil strength testing 4 ELE triaxial
compression testing frames plus 10 cells
$ 600,000.-plus pressure board plus data logger
(2) One ELE air compressor plus pipings plus
15,000.-sound insulation
(3) One set of sieving equipment plus
10,000.-vibrator by Soil Instrument Ltd.
10,000.-(4) Two sets of Oedometers by ELE Ltd.
(5) One set of compaction test apparatus
5,000.-by Soil Test Ltd.
11,000.-(6) Soil indices test apparatus plus oven
14,000.-(7) Good quality balance
(8) One Apple II micro-computer, two disc drives,
one BMC green monitor, one Epson MX dot matrix
printer, 10 boxes of 3 m blank discs line
25,000.-printer paper etc.
(9) Some standard soil test software for the
10,000.-Apple II Computer
Total $ 700,000.-
Other capital investment includes the purchase of one
Toyota van for the delivery of soil samples at $50,000 office
and laboratory furniture $30,000 office equipment $50,000 office
and laboratory furnishing and air conditioning $80,000 rent deposit
$50,000 and miscellaneous items $40,000. Total cost for all capital
investment comes to $1,000,000.
6.5 PRICING
From the results of our interviews, we note that price is not
an important factor in the choice of geotechnical engineering firm.
Personal service is a far more important factor. Thus we do not want
to lower our fees in order to generate business. Our fees for
consultancy and laboratory work will be the same as those for
eCistinglocal firms. Our price lists for consultancy and laboratory
work are attached in Appendix A. One possible deviation from our fee
structure is that most'of our clients would prefer our fees to be
charged on a lump sum basis. We shall have to estimate our costs
very accurately, so as not to affect the profits of the firm.
6.6 PROJECTED BUSINESS VOLUME FROM THE RULE OF THUMB METHOD
From our contacts in the construction industry, we find that
it is possible to estimate business volume by a rule of thumb
method. The geotechnical fees for an average project on a lump sum
basis is about $50,000. Laboratory tests cost another $30,000. To
break even we need $2.5 million worth of business. This means that
we need about 31 jobs to break even. From our limited marketing
efforts so far, we know that we can line up at least two developers
and 5 Architect/Engineers' firms as clients on a more or less
permanent basis. The relationship can be made permanent provided
that our work is satisfactory. These clients can generate a minimum
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of 40 jobs a year. This is a very conservative estimate, because
it means six projects per client. The two other partners of the
firm would each guarantee a-minimum of 10 jobs per year. Sixty jobs
would generate $4,800,000 worth of business. Thus the profitability
of the proposed firm can be guaranteed even on a.very conservative basis.
6.7 RECRUITMENT AND TRAINING
The recruitment of the secretary, driver, trainee technician and the
graduate engineers will be carried out through the normal practice
of advertisement and interview. The secretary should have three to
four years of experience. She should have some bookkeeping and
accounting knowledge. The driver will have to drive the company
van for the delivery of soil samples. He needs a valid driving
licence and two to three years' experience. The graduate engineers
should be graduates in Civil engineering. The trainee technicians
should be form 5 graduates with or are studying for an ordinary
cerificate in laboratory testing in one of the technical institutes.
An experienced technician whom the first author knows very
well is quite keen to join the firm and help run the testing side
of the business. Another engineer who is now working for an
international firm is also willing to join the consultancy side as
project engineer. Both of them are hardworking, and extremely reliable.
Training will be provided mainly by the first author in both
testing and design technique. The first author is in the process of
writing a testing and a design manual for the use of the firm. The
first author is also developing a full set of computer programs for
design and soil testing. The first task of the new engineers and
technicians is to learn how to use these programs. A training program




At this stage, we are able to answer some of the questions
we raised in chapter one about our business.
(1) Our business is on the geotechnical engineering
services field. Our services include consultancy
and material testing. The major segment of our market
is the private sector construction industry.
(2) Our competitive strategy is quality and full personal
service. Our image is a hard working firm and our
objective is to deliver goods/services to our clients
in time. Our clients are developers, architects, engineers
and contractors.
(3) Our objective in turnovers are$ 1.5M,$ 3M and$ 4M for
the first, second and third year respectively. Our
objective in profits are -$ O.1M, $0.6M and $l.OM.
(4) To achieve these objectives, we must secure services
from six clients at an average of six jobs per client
per year.
(5) Because our costs can be very accurately worked out, to
achieve our objectives in profits, we only have to
achieve our objectives in turnovers.
(6) The initial funds are provided partly by equity, and
partly from loans from the partners.
(7) Our major competitors are the local firms. They are
alienating their clients because they cannot cope with
the great increase in the demand of their services. Our
strategy is not to repeat their mistakes. When we get a job,
we will make sure that we have the necessary resources
to do a good job and to do it in time.
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(8) Our weakness is that we are a new firm but our strength
is that we can identify the mistakes of our competitors
and that we are prepared to work harder to provide a better
service.
(9) Our image is a young, hard working firm which can de] .fiver
goods/services in time.
(10) The bases of our competition are quality and services.
(11) The sort of people we would like to employ must be young
and efficient. We are prepared to train them to become good
engineers or technicians.




Rates for Standard Tests
Unit Rates HK$Description
IDENTIFICATION & CLASSIFICATION TESTS
201.01 Natural moisture content
201.11 Natural wet density
1201.21 Liquid and plastic limit
651.31 Specific gravity
751.41 Grading by dry sieving
1.42 Grading of fine-grained fraction by hydrometer sedimentation
85analysis
2. COMPACTION TESTS
2.01 Optimum moisture content (dry density relationship of soil
4 90by 2.5kg rammer method)
3. TEST SPECIMEN PREPARATION
3.01 Preparation of remoulded soil specimen at existing moisture
65content to a specified density
3.02 Preparation of remoulded soil specimen to a specified
200moisture content and density
4. STRENGTH TESTS (INCLUDE SATURATION OF SPECIMEN)
4.01 Unconfined compression test on 35mm or 38mm diameter soil
110specimen
1604.02 Ditto, but for 70mm to 100mm diameter soil specimen
4.11 Unconsolidated undrained triaxial compression test on 35mm
490or 38mm diameter soil specimen (set of 3 specimens)
6004.12 Ditto, but for 70mm or 76mm diameter soil specimen
7504.13 Ditto, but for 100mm diameter soil specimen
4.14 Multi-stage unconsolidated undrained triaxial compression test on
33035mm or 38mm diameter grail specimen using 3 lateral pressures
4404.15 Ditto, but for 70mm or 76mm diameter soil specimen
6004.16 Ditto, but for 100mm diameter specimen
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Unit RatesHK $Description
4 . 17 Consolidatedundrainedtriaxial compressiontest with pore pressure
measurementon 35 mm or 38 mm diametersoil specimen( test period
490up to 2 days)
6004 . 18 Ditto , but for 70 mrn or 76 mm diameterspecimen
7 504 . 19 Ditto , but for 100 mm diameterspecimen
4 . 20 Multi - stage consolidatedun rainedtriaxial compressiontest with
pore pressuremeasurementon 35 mm or 38 mm diametersoil
850specimenusing 3 lateral pressures( test period up to 4 days )
11004 . 21 Ditto , but for 70 mm or 76 mm diameterspecimen
14004 . 22 Ditto , but for 100 mm diameterspecimen
4 . 23 Extraover items4 . 17 to 4 . 22 for test periodsexceeding2 days
and 4 days , respectively
220per specimenday
4 . 24 Consolidatedrainedtriaxial compressiontest on 35 mm or 38 mm
550diametersoil specimen( test periodup to 2 days )
7004 . 25 Ditto , but for 70 mm or 76 mm diameterspecimen
9004 . 26 Ditto , but fnr 100 mm diameterspecimen
4 . 27 Multi - stage consolidateddrained triaxial compressiontest on
95035 mm or 38 mm diametersoil specimen( test periodup to 4 days )
12004 . 28 Ditto , but for 70 rnm or 76 mm diameterspecimen
16004 . 29 Ditto , but for 100 mm diameterspecimen
4 . 30 Extraover items4 . 24 to 4 . 29 for test periodsexceeding2 days
and 4 days , respectively
220per specimenday
4 . 31 CaliforniaBearingRatio test on undisturbedfi l sample or
110specimen produced during compaction test
4 . 32 CaliforniaBearing Ratio test on specimenremouldedto a specific
490moisture content and density
4 . 33 Extra over items 4 . 31 and 4 . 32 for soakingspecimenand measuring
55swel1 ing
5 . COMPRESSIBILITY& PERMEABILITYTESTS
5 . 01 Oedometerconsolidationtest on 70 mm or 75 mm diametersoil
specimen( test up to 5 pressurestages of loadingand 2 pressure
650stagesof unloadingof 1 day durationeach )
5 . 02 Extra over item 5 . 01 for additionalpressurestagesor duration
exceeding1 day each
110per pressurestage or specimenday
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Unit Rates HK$Description
555.03 Each additional stage of unloading
5.04 Extra over items 5.01 and 5.02 for provision of time/
comaression curves
55per plot
5.05 Constant head permeability test on 35mm to 100mm soil specimen
550in triaxial cell (test period not exceeding 2 days)
5.06 Extra over item 5.04 for tests exceeding 2 days
110per specimen day
6. CHEMICAL TESTS
856.01 pH value of (a) Soil sample
65pH value of (b) Water sample
2206.02 Total sulphate content of soil
1606.03 Total sulphate content of water
1606.04 Organic content of soil




Free of charge4 copies
Terms of Payment
Invoices will be submitted monthly for test results supplied.
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